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The North West Provincial Department of Health (NWPDoH) 
district executive managers voiced concerns regarding the inequitable 
health budget allocation to the four health districts in North West 
Province (NWP), South Africa (SA): Bojanala, Dr Kenneth Kaunda 
(KK), Ngaka Moderi Molema (NMM) and Dr Ruth Segomotsi 
Mompati (RSM). However, management did not have a valid means 
by which to address this inequity. A study was therefore undertaken 
to determine current spending on primary healthcare (PHC) and 
develop a practical needs-based approach to address inequity.
Current healthcare financial resource allocation in SA is largely 
based on historical budgeting, meaning that provincial and district 
health budgets are allocated based on past expenditure patterns, 
adjusted for inflation. This has preserved historical inequities in 
resource allocation throughout SA. A more evidence-based and 
equitable allocation of resources at the PHC level is important, as the 
greatest number of individuals access this level of care.
Historical inequities exist between provinces as well as between 
districts within each province. The focus of this study is the inequity 
that exists in PHC expenditure between the four districts of NWP.
The literature demonstrates that using a needs-based resource 
allocation approach can promote equity in resource distribution 
between geographical locations.[1,2] This approach was first utilised 
in the UK in the 1970s[3] and has since been used in many developed 
and developing countries.[1,4-6] While there has been some discussion 
on needs-based resource allocation in SA, this approach has not been 
formally adopted for the allocation of healthcare funds.
The methodology for developing a needs-based formula has 
been well established internationally, and entails using indicators of 
relative need for healthcare in each geographical location. In all cases, 
the key indicators are population size and demographic composition, 
given that young children, the elderly and women of childbearing 
age have a greater need for health services than older children 
and working-age adults. This is usually supplemented by a direct 
measure of the burden of ill health, such as standardised mortality 
rates or prevalence of a disease that is a major cause of ill health in 
that context, and/or an indirect measure related to socioeconomic 
status, given the strong relationship between low socioeconomic 
status and greater burden of illness. As the focus is on the allocation 
of public funds, in contexts where there is a large private sector, the 
population dependent on the public sector is often used. Finally, in 
countries with large rural populations, an indicator of rurality is also 
often used. These formulae produce what is known as a ‘target equity 
allocation’ for each area, such as a district, which is then used to guide 
the future budget allocations to each district. The ability of a district 
to utilise additional resources in an effective way, or its absorptive 
capacity, influences how quickly equity targets are reached.
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Background. Inequity in resource allocation and expenditure exists in the South African (SA) health system at provincial and district level. 
Needs-based resource allocation has been utilised in developed and developing countries to promote equity.
Objectives. To assess current spending patterns on primary healthcare (PHC)-level care at district level, and ultimately to promote equity 
in district PHC spending using a needs-based resource allocation approach in North West Province, SA.
Methods. Data on PHC expenditure in 2013/14 were derived from the Vulindlela system. Data on key indicators of need for health services 
in each district were collated from various sources published online. Alternative needs-based formulae were calculated, and sensitivity 
analyses were conducted to assess the impact of key assumptions.
Results. The analysis produced four possible needs-based formulae. The districts of Bojanala and Dr Kenneth Kaunda in North West are 
relatively under-resourced, while Ngaka Moderi Molema and Dr Ruth Segomotsi Mompati are relatively over-resourced. The results suggest 
that, in moving towards each district’s equity target, a relative redistribution of resources should be undertaken over several years, preferably 
in the context of an annual increase in the real overall provincial PHC health budget, to avoid any absolute budget cuts for relatively over-
resourced districts.
Conclusions. Inequity in PHC expenditure exists between the districts of North West. A needs-based resource allocation approach can 
promote equity across districts. Any formula selected by the Department of Health will need to be refined over time as more up-to-date and 
accurate data become available. It is recommended that for the initial phase the formula be based on population size, which will need to 
be updated at regular intervals. The same would apply to other indicators of need selected for the formula. Important areas for refining the 
formula over time are: (i) estimating the differential cost of providing care in rural v. urban areas, as assumptions were used in this study; 
and (ii) identifying a more comprehensive burden of disease indicator for which data are available at district level in the province.
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Objectives
To assess the current distribution of spending on district PHC 
services and explore alternative needs-based resource allocation 
formulae and redistribution processes to promote equitable PHC 
service spending across districts in NWP.
Methods
This study entailed finding appropriate, reliable and accurate data 
sources for each indicator of need used in the construction of the 
formulae, as well as compiling financial data. There is no single 
dataset that contains all the variables required (e.g. population size, as 
well as disease prevalence), so a range of datasets had to be drawn on. 
In general, data sources that are viewed as accurate and are already 
used by the NWPDoH and other structures in the NWP government 
were used. The most up-to-date data available at the time of the study 
were used.
Data collection and sources of data
Financial data
Financial data were downloaded directly from the provincial financial 
management information system, Vulindlela. Data on actual district 
PHC expenditure for 2013/14 were extracted.
Population and demographic composition data
District-level population data for 2013, disaggregated into age-sex 
groupings, were derived from the ‘Population by gender, age, and race’ 
content table of the IHS Global Insight Regional Explorer database. [7] 
This is the dataset used by NWP for various planning activities.
Utilisation data
National utilisation rates of PHC services at clinics and community 
healthcare centres for each age and sex group were drawn from the 
South African Consortium for Benefit Incidence Analysis (SACBIA) 
survey that was undertaken in 2008.[8] This is the only survey in SA 
that allows utilisation rates to be calculated. Although data from 
2008 could be regarded as outdated, we used them to calculate 
the difference in utilisation across different age-sex groups; this 
differential is generally relatively stable over time. The key age-sex 
groups that have a relatively greater need for healthcare, and therefore 
have higher utilisation rates, are the elderly (>60 years of age), infants 
aged <5 years, and females of childbearing age (15 - 49 years).
Morbidity data
Given that HIV accounts for a considerable portion of ill-health 
in SA, the morbidity indicator used in this study was the district 
antenatal HIV prevalence rate, drawn from the 2011 National 
Antenatal Sentinel HIV and Syphilis Prevalence Survey in South 
Africa,[9] which provided the latest figures available at the time of 
the study.
Deprivation indices
Deprivation indices, as a measure of socioeconomic status, were 
drawn from the 2007/2008 Health Systems Trust District Health 
Barometer.[10] These figures were available at district level and were 
the latest figures available in SA at the time of the study.
Medical scheme coverage and distribution of 
population between urban and rural areas
Estimated district private medical scheme coverage was obtained 
from the 2011/2012 District Health Barometer,[11] and the percentage 
of the district population living in urban areas was taken from the 
NWP Development Plan.[12]
Methodology for calculating alternative  
needs-based formulae
The methodology for calculating needs-based formulae involves 
weighting population data for different indicators of need.[13] The 
population was first weighted to account for its demographic 
composition by multiplying each district’s population in each 
age-sex group by the normalised national PHC service utilisation 
rate for that group. National age-sex utilisation rates were used, as 
the intention was to estimate need for healthcare resulting from 
differences in demographic composition across districts, rather 
than actual service utilisation, which is influenced by the current 
supply of and access to health facilities. The utilisation-weighted 
population was then further weighted for additional indicators of 
need, namely differences in burden of disease and socioeconomic 
status across districts. Each district’s equity target was calculated 
as the percentage share of each district’s weighted population of 
the total. Four separate formulae were calculated to explore how 
equity targets change with the addition of each indicator of need. 
The most important indicator of need for health services is the size 
of the population in each district. For this reason, other indicators 
are usually given a relatively low weighting. In this study, a 20% 
weighting was used and the effect of using different weightings for 
indicators of need was also explored.
A sensitivity analysis was then performed to take account of two 
additional factors, namely the estimated district population covered 
by private medical schemes and the estimated cost of providing care 
in rural v. urban areas. Providing care in rural areas is more expensive, 
for example owing to more sparse population densities, the costs of 
transporting medical supplies to remote areas, and rural allowances 
for healthcare workers. Using the estimated private medical scheme 
coverage figures, the uninsured population size for each district 
was calculated. The district population covered by private schemes 
was calculated by multiplying the population size by the percentage 
of each district’s population covered by medical schemes. In this 
calculation, it was assumed that 80% of medical scheme members 
reside in urban areas and 20% of medical scheme members reside in 
rural areas. An assumption had to be made, as data were not available 
separately on medical scheme members in rural and urban areas. As 
the majority of medical scheme members, and sometimes some of 
their dependents, are employed in the formal sector, the vast majority 
of scheme members tend to be in urban areas. The rural and urban 
uninsured populations were used in the calculations regarding cost 
of care in rural areas. No accurate data were available on the cost of 
providing care in rural v. urban areas. Crude assumptions of 50% and 
100% higher cost of service provision in rural than urban areas were 
therefore made.
The raw data and further details on calculation methods are 
provided in Appendix 1. Microsoft Excel 2010 (Microsoft, USA) was 
used to analyse and create the needs-based formulae and graphs.
Results and discussion
Needs-based formulae
Fig. 1 compares each district’s percentage share of actual 2013/14 
PHC expenditure with their equity target allocations using different 
needs-based formulae. Formula 1 uses population size of districts 
as the only indicator of need. The 2013 data show that Bojanala has 
the largest population (43% of NWP’s population) and RSM the 
smallest (13%). Formula 2 utilises population size and the age-sex 
composition of each district’s population, weighting for national 
utilisation rates. Formula 3 uses the same indicators but adds HIV 
prevalence to the formula (with a weighting of 20%). Formula 4 
uses the same indicators and adds a deprivation index (weighted 
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at 20%)  as an indicator of socioeconomic status. Regardless of the 
formula or indicator choice, the trend in the percentage share of 
target allocations from highest to lowest was as follows: Bojanala, 
NMM, KK and RSM. Formula 4 was used for the purpose of analysis 
in this article, as it incorporates all the key indicators of need used in 
most other countries.
Sensitivity analysis of the effects of increasing the 
weightings of indicators
Fig. 2 shows the impact of using a 20% weighting for HIV and 
deprivation index relative to a 100% weighting. In the case of the 
100% weighting, Bojanala’s percentage share would increase by 4%. 
NMM would remain constant and RSM and KK’s percentage shares 
would each decrease by 2%. It is important to note that 1% of the 
district PHC resources amounts to nearly ZAR24 million (1 USD = 
ZAR12.03 in April 2015).
Issues relating to moving towards equity  
target allocations
The development of needs-based formulae and equity target 
allocations for each district was the first part of the process. The 
second and equally important part relates to the pace of change, as 
the time period for moving to the equity targets will impact on the 
annual changes in budget allocations. One scenario would be where 
there is no real increase in the total PHC budget (i.e. the real budget 
would stay constant at ZAR2 392 698 644, with only an inflation 
adjustment). This would mean that relatively over-resourced 
districts would experience real budget cuts to increase budgets for 
relatively under-resourced districts, which could jeopardise existing 
services. Importantly, if PHC services overall are not adequately 
funded, these districts are not over-resourced in absolute terms, 
resulting in a case of ‘robbing Peter to pay Paul’. This option is 
therefore unlikely to be acceptable to stakeholders or practically 
feasible.
International experience has demonstrated that it is far more 
feasible to achieve a relative reallocation of resources in the context 
of a real average annual increase in the overall budget, in this case 
the total district PHC budget. There was an average real annual 
increase of 8% in the total PHC budget in NWP from 2010/2011 
to 2013/2014. If it is assumed that the real budget for PHC services 
continues to increase by 8% each year, then the budget of relatively 
over-resourced districts (NMM and RSM) can be kept constant in 
real terms, meaning that these districts receive the same amount as 
the previous year but adjusted for inflation, until they reach their 
respective equity target allocations. The budgets of relatively under-
resourced districts (Bojanala and KK) would increase in real terms 
yearly, using funds made available by the 8% real increase in the 
budget. Fig. 3 depicts the movement of each district’s budget from the 
current share towards the equity target percentage share if it is phased 
in over a 7-year period.
Table 1 shows the ZAR value that corresponds to each of the bars 
in Fig. 3. The row labelled ‘Total’ shows the 8% real increase in the 
overall budget for district PHC services.
Bojanala would need the greatest increase, as it is furthest away 
from its equity target allocation, while KK is already close to its equity 
target percentage share. Allocating resources in this manner using a 
PHC budget that is increasing in real terms is easier and more ethical 
than cutting any of the districts’ budgets, as budgets from relatively 
over-resourced districts are not cut in real terms to fund under-
resourced districts. This approach is therefore recommended and has 
a greater likelihood of being accepted by stakeholders.
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Fig. 1. Percentage share of actual 2013/14 PHC expenditure compared with 
the percentage share of target allocations using different formulae. (PHC = 
primary healthcare; NMM = Ngaka Moderi Molema; RSM = Dr Ruth 
Segomotsi Mompati; KK = Dr Kenneth Kaunda.)
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Fig. 2. Effect of different formula weightings on district percentage share of 
equity target allocations. (NMM = Ngaka Moderi Molema; RSM = Dr Ruth 
Segomotsi Mompati; KK = Dr Kenneth Kaunda.)
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Fig. 3  and Table 1 are an illustration of how 
equity resource allocation targets could be 
phased in. There are various factors that 
could affect the pace of progress to equity 
targets. For example, within the current 
constrained macroeconomic and budgetary 
context, an annual real increase of 8% in the 
district PHC budget may not be sustainable. 
A lower real growth rate may mean that 
equity targets may need to be phased 
in over a longer period than the 7 years 
illustrated above. Another important factor 
is the ability of Bojanala to absorb additional 
funds. This district would face large annual 
budget increases, and its ability to translate 
financial resources into additional services, 
e.g. building additional facilities and employ-
ing more staff, may be constrained in the 
short term.
Sensitivity analysis
The main reason for conducting the 
sensitivity analysis was to see the effect 
additional factors viewed as important by 
health managers in NWP would have on the 
equity targets of each district. These factors 
were to focus on the estimated district 
population not covered by private medical 
schemes rather than the total population 
and to account for the differential cost of 
providing care in rural v. urban areas.
Fig. 4 shows the outcome of the sensi ti-
vity analysis calculations. The percentage 
shares were calculated using 2013/14 actual 
PHC expenditure, population size, the size of 
the uninsured population, and the different 
rural cost assumptions. It can be seen that 
the trend remains consistent with the other 
formulae, meaning that Bojanala is furthest 
away from its equity share and KK is almost 
where it should be; both these districts 
remain as relatively under-resourced. NMM 
and RSM remain as relatively over-resourced 
districts. What is striking is that when the 
above factors are taken into account, the 
percentage shares do not shift by a large 
amount.
Study limitations
Some of the datasets drawn on are several 
years old. However, they were the most 
recent data available at the time of the 
study. The assumption that the difference 
in utilisation rates across age-sex groups is 
unlikely to have changed since 2008 may 
not hold, given the roll-out of antiretroviral 
treatment, which largely affects working-age 
adults. However, the 2008 SACBIA study is 
literally the only survey that allows for the 
accurate calculation of utilisation rates; while 
some other surveys collect information on 
health service utilisation, they do not collect 
data on all services used within a specific 
recall period.
It is advisable not to focus on a single 
disease as an indicator of the relative need 
for health services in different geographical 
areas. While a particular district may have 
a greater burden of ill health due to one 
disease (e.g. HIV) than other districts, it 
may have a lower burden of ill health than 
other districts in relation to other diseases 
(e.g. diabetes or hypertension). For this 
reason, it is preferable to use an indicator 
of overall burden of ill health, such as all-
cause mortality rates. However, it is difficult 
to obtain accurate mortality data at district 
level at present. The study was also not 
able to include accurate indicators relating 
to the cost of providing care in different 
geographical locations.
As more reliable and accurate data sets 
become available, these can be included in 
the selected formula to assess the possible 
effects of different indicator choices and 
weightings. Needs-based formulae are not 
sufficient by themselves to achieve equity; 
the allocation of financial resources in line 
with equity targets must be supported by 
careful planning to absorb these resources 
effectively, e.g. through increased staffing.
Conclusions
This study shows that in the NWPDoH, 
inequity in the allocation of PHC resources 
does exist between districts and that 
using a needs-based approach to resource 
allocation can promote equity. Although 
the study focused on NWP, other provinces 
face similar inequalities in the distribution 
of resources between districts; this study 
therefore has broader relevance.
Unsurprisingly, accurate, relevant and up- 
to-date data were not readily available for 
this study, so a number of assumptions were 
Table 1. The movement of districts’ budgets towards equity target allocations, expressed in real 2013/14 ZAR (millions)
District 2013/14 actual 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21
Bojanala 741 894 1 059 1 215 1 360 1 511 1 671 1 820
NMM 701 701 701 724 772 832 899 972
RSM 493 493 493 493 493 493 493 517
KK 456 494 536 580 629 678 731 789
Total 2 392 2 584 2 790 3 014 3 255 3 515 3 796 4 100
NMM = Ngaka Moderi Molema; RSM = Dr Ruth Segomotsi Mompati; KK = Dr Kenneth Kaunda.
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Fig. 3. The movement of each district’s budget towards the respective equity share. (NMM = Ngaka 
Moderi Molema; RSM = Dr Ruth Segomotsi Mompati; KK = Dr Kenneth Kaunda.)
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introduced, including the use of a single HIV indicator as a proxy 
for burden of disease, cost assumptions for providing healthcare to 
rural areas, and weightings for the effects of various demographic 
and deprivation indices.
Despite these assumptions, including those in the sensitivity 
analyses, the trends for resource allocation remained when different 
indicators were added to the analysis. Bojanala and KK are relatively 
under-resourced, while RSM and NMM are relatively over-resourced. 
Bojanala is furthest away from its equity target and KK is relatively 
close to its equity target. Hence the direction in which resource 
allocation should take place is clear and defined. It is recommended 
that efforts be made to maintain the average annual real increase in 
the total PHC budget, as reallocation of resources in this context does 
not call for absolute cuts in any district budgets. This is particularly 
important given that PHC services may be relatively under-funded 
overall.
This study was an input into deliberations by the NWPDoH 
around needs-based resource allocation. Any formula selected by the 
department will need to be refined over time as more up-to-date and 
accurate data become available. For example, if the formula is initially 
based purely on population size, the population data will need to be 
updated each year as population size may be increasing at different 
rates in each district. The same would apply to other indicators of need 
selected for the formula. Two priority areas for refining the formula 
over time include: (i) estimating the differential cost of providing care 
in rural v. urban areas, as assumptions were used in this study; and 
(ii) identifying a more comprehensive burden of disease indicator for 
which data are available at district level in the province.
In terms of implementing a relative reallocation of resources between 
districts, district managers will need support from provincial 
managers to utilise increasing resources in an effective manner in 
the case of relatively under-resourced districts, and to cope with a 
decrease or lack of real increase in budgets in the case of relatively 
over-resourced districts. The absorptive capacity of districts should 
be monitored to inform decisions on the pace of change.
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Fig. 4. Sensitivity analysis: the effect of the non-insured district population 
and rural cost of providing care on district target equity shares. (PHC  = 
primary healthcare; NMM = Ngaka Moderi Molema; RSM = Dr Ruth 
Segomotsi Mompati; KK = Dr Kenneth Kaunda.)
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2013/14 district primary healthcare expenditure
District Expenditure (ZAR)
Bojanala 741 109 716 
NMM 701 899 165 
RSM 493 189 712 
KK 456 500 052 
Total 2 392 698 644 
NMM = Ngaka Moderi Molema; RSM = Dr Ruth Segomotsi Mompati; KK = Dr Kenneth 
Kaunda.
Age-sex disaggregated population for North West Province health districts, 2013
District 
Males (years), n Females (years), n Total (all age 
groups)0 - 4 5 - 14 15 - 49 50 - 59 ≥60 0 - 4 5 - 14 15 - 49 50 - 59 ≥60
Bojanala 85 669 118 992 485 318 78 967 54 864 88 936 121 763 388 862 66 022 80 499 1 569 891 
NMM 51 798 91 513 203 814 35 439 31 842 52 714 91 606 206 431 40 193 50 544 855 894 
RSM 30 058 52 220 103 953 19 030 19 168 30 936 53 123 109 847 21 843 29 445 469 624 
KK 38 735 65 154 188 582 33 246 28 362 39 422 65 038 183 186 35 677 38 366 715 766 
Total 206 261 327 879 981 665 166 683 134 236 212 008 331 530 888 325 163 736 198 853 3 611 176 
NMM = Ngaka Moderi Molema; RSM = Dr Ruth Segomotsi Mompati; KK = Dr Kenneth Kaunda.
Age-sex-disaggregated utilisation rates of public clinics and community health centres, South Africa, 2008
Males (years) Females (years)
  0 - 4 5 - 14 15 - 49 50 - 59 ≥60 0 - 4 5 - 14 15 - 49 50 - 59 ≥60
National utilisation rates (average number of 
visits per person per year)
2.40 0.79 1.38 3.23 3.82 2.37 0.73 3.01 3.34 4.41
Antenatal HIV prevalence rate and deprivation index for 
North West Province health districts
District HIV prevalence (%) Deprivation index
Bojanala 33.9 2.66
NMM 24.9 3.35
RSM 20.5 3.41
KK 36 1.92
NMM = Ngaka Moderi Molema; RSM = Dr Ruth Segomotsi Mompati; KK = Dr Kenneth Kaunda.
Medical scheme membership and urban population for 
North West Province health districts
District
Medical scheme  
membership (%)
% population in  
urban areas
Bojanala 13.1 46
NMM 8.1 30
RSM 6.2 13
KK 23.7 23
NMM = Ngaka Moderi Molema; RSM = Dr Ruth Segomotsi Mompati; KK = Dr Kenneth Kaunda.
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Calculation methods
Formula 1: Unweighted population
Percentage share of total North West population in each health 
district
Formula 2: Population weighted for utilisation by different age-
sex groups/demographic composition
• Normalise national utilisation rates
• Multiply age-sex population in each district by normalised 
utilisation rate for that age-sex group
• Sum weighted population across age-sex groups in each district
• Calculate percentage share of total demographic composition-
weighted North West population in each health district
Formula 3: Population weighted for demographic composition 
and weighted for HIV prevalence
• Normalise HIV prevalence rates
• Multiply population in each district weighted for demographic 
composition by normalised HIV prevalence (× 20% weighting)
• Calculate percentage share of total demographic composition- and 
HIV prevalence-weighted North West population in each health 
district
Formula 4: Population weighted for demographic composition, 
for HIV prevalence and for deprivation index
• Normalise deprivation index
• Multiply population in each district weighted for demographic 
composition and HIV prevalence by normalised deprivation index 
(× 20% weighting)
• Calculate percentage share of total demographic composition-, 
HIV prevalence- and deprivation index-weighted North West 
population in each health district
Sensitivity analysis for medical scheme membership
• Calculate uninsured population = population in each district × 
(1 – scheme membership rate)
• Calculate each district’s percentage share of total uninsured 
population in North West province 
Sensitivity analysis for medical scheme membership and differential 
cost of providing services to rural and urban population
• Estimate uninsured population in urban and rural areas: Rural 
population in district – estimated insured population in rural 
areas of district (i.e. medical scheme members in district × 20% for 
insured population in rural areas); similarly for urban population, 
but assumed to be 80% of medical scheme members in district
• Rural uninsured population × 1.5 + urban population (for 50% 
higher cost of service provision in rural areas); rural uninsured 
population × 2 + urban population (for 100% higher cost of service 
provision in rural areas)
• Calculate percentage share of total uninsured population weighted 
for rural/urban differential cost in North West province for each 
district
